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MEMORANDUM FOR FILE 

I .  I n t r o d u c t i o n  

TSAP has been  developed t o  g r a p h i c a l l y  d i s p l a y  t a r g e t -  
s i t e  v i s i b i l i t y  data  g e n e r a t e d  by t h e  BCMASP E a r t h - O r b i t  S i m u l a t o r . *  
I t  has t h e  c a p a b i l i t y  t o  d i s p l a y  g r a p h i c a l l y  t h e  d u r a t i o n  o f  
c o n t a c t  between a n  o r b i t ' i n g  c r a f t  and e a c h  of  a s e t  of  ground 
t a r g e t s  d u r i n g  e a c h  o r b i t  of a m i s s i o n .  T h i s  i n f o r m a t i o n  makes 
r e a d i l y  a p p a r e n t  which s i t e s  a re  c o n t a c t e d  most f r e q u e n t l y  and 
which o r b i t s  p r o v i d e  maximum c o n t a c t  o p p o r t u n i t i e s .  
t h e r e f o r e ,  p a r t i c u l a r l y  Usefu l  i n  a n a l y s e s  of  communications 
cove rage  and of  o p p o r t u n i t i e s  for photography o f  ground t a r g e t s .  
Fo r  t hese  pu rposes  t h e  program c o n t a i n s  a n  o p t i o n  which p e r m i t s  
t h e  p l o t t i n g  of b o t h  i n d i v i d u a l  and o v e r l a p p i n g  c o n t a c t s  g r e a t e r  
t h a n  a t h r e s h o l d  d u r a t i o n  s p e c i f i e d  by t h e  u s e r .  Such i n f o r m a t i o n  
can  be used  i n  d e t e r m i n i n g  optimum times f o r  t e l e v i s i o n  t r a n s -  
mis s ions ,  or f o r  ex tended  pho tograph ic  cove rage  of  s u c c e s s i v e  s i t e s .  

It  i s ,  

11. o u t p u t  

The o u t p u t  o f  TSAP c o n s i s t s  o f  a p r i n t e r - p l o t t e d  g r a p h  
preceded  by t h r e e  p r i n t e d  t a b l e s  (Appendix A ) :  

a .  T a b l e  1 c o n t a i n s  t h e  names and l o c a t i o n s  of  
t h e  s i t e s .  

b .  T a b l e  2 c o n t a i n s  an e x p l a n a t i o n  of g raph  
nomenc la tu re .  

c .  T a b l e  3 c o n t a i n s  i n p u t  data  from t h e  E a r t h -  
O r b i t  S i m u l a t o r  run  i n c l u d i n g  da t e  and t i m e  
of l a u n c h ,  o r b i t  d e f i n i t i o n ,  and c r i t e r i a  f o r  
t a rge t  c o n t a c t .  

F i g u r e  1 shows a g r a p h i c a l  o u t p u t  f rom a TSAP communi- 
c a t i o n s  r u n .  
c o n t a c t e d  i s  i d e n t i f i e d  by  a t h r e e - l e t t e r  acronym. A "D" or "E" 
p r i n t e d  beside t h e  acronym i n d i c a t e s  t h a t  t h e  c u r r e n t  l o c a l  t i m e  

Each o r b i t  i s  i n d i c a t e d ,  and t h e  name o f  each  t a r g e t  

* A .  B .  Baker ,  "Revis ions  t o  t h e  BCMASP E a r t h - O r b i t  S i m u l a t o r  
Program," Bellcomm Memorandum f o r  F i l e ,  I n  P r e p a r a t i o n .  
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a t  t h e  c o n t a c t  s i t e  i s  day  ( 6  a.m. - 6 p.m.1 or even ing  ( 6  p.m. - 
m i d n i g h t ) .  A s t a r ,  "*", i m p l i e s  t h a t  t h e  c u r r e n t  c o n t a c t  ove r -  
l a p s  t h e  immedia te ly  p r e c e d i n g  one .  Acronyms REC and RTT p r i n t e d  
b e f o r e  t h e  t a rge t  d e s i g n a t i o n  a r e  a v a i l a b l e  t o  i n d i c a t e  MSFN 
ground s t a t i o n  c a p a b i l i t i e s  t o  r e c o r d  te lemetered i n f o r m a t i o n  ( R E C )  
or t o  b o t h  r e c o r d  and t r a n s m i t  such  i n f o r m a t i o n  t o  MSC i n  r e a l  
t i m e  ( R T T ) .  

The o r d i n a t e  of t h e  g r a p h  i s  p r i n t e d  h o r i z o n t a l l y  a c r o s s  
t h e  page and i s  s c a l e d  from z e r o  t o  t e n  m i n u t e s .  The a b s c i s s a  i s  
s c a l e d  by o r b i t  number, w i t h  t a r g e t  c o n t a c t s  shown i n  t h e  o r d e r  i n  
which t h e y  o c c u r  d u r i n g  t h e  m i s s i o n .  C a p a b i l i t y  e x i s t s  t o  p r i n t  a 
maximum of  t h r e e  l i n e s  p a r a l l e l  t o  t h e  a b s c i s s a  as r e f e r e n c e s  f o r  
c o n t a c t  d u r a t i o n s  o f  i n t e r e s t  t o  t h e  u s e r .  T h e i r  l o c a t i o n s  a re  
s p e c i f i e d  i n  t h e  i n p u t .  

111. I n p u t  

I n d i v i d u a l  t a r g e t  c o n t a c t s  a re  read from a t a p e  g e n e r a t e d  
by t h e  BCMASP Ear th -Orb i t  S i m u l a t o r .  The v a l u e s  o f  s e v e r a l  o t h e r  

t a i n e d  i n  a NAMELIST c a l l e d  INPUT and i n c l u d e :  
m h n m n  - ~ n m < n h l ~ -  n n n  ~ a r i a b l e s  must be prcvidec! by t h e  USE?. ~ ~ 1 G O G  V Q A l a U A c a  a l c  bvII- 

I P C O M  S e t  I P C O M = O  f o r  pho tograph ic  a n a l y s i s .  
S e t  I P C O M = l  f o r  communications a n a l y s i s .  

IPLOT S e t  IPLOT=O t o  p l o t  e v e r y  c o n t a c t .  
S e t  I P L O T = l  t o  p l o t  o n l y  t h o s e  c o n t a c t s  

g r e a t e r  t h a n ,  o r  e q u a l  t o ,  v a l u e  o f  
OVRLAY. 

JJ S e t  JJ e q u a l  t o  t h e  t o t a l  number of 
t a r g e t  c o n t a c t  r e c o r d s  on t a p e .  

I f  t h e  t o t a l  number i s  unknown, s e t  
JJ=O. 

RECORD* S e t  RECORD e q u a l  t o  t h e  minimum 
t h r e s h o l d  t i m e  ( i n  m i n u t e s )  f o r  
r e c o r d i n g  of  te lemetered data .  

REALT* S e t  REALT e q u a l  t o  t h e  minimum 
t h r e s h o l d  t i m e  ( i n  m i n u t e s )  f o r  
t r a n s m i s s i o n  o f  a g i v e n  c l a s s  of 
t e l e m e t e r e d  i n f o r m a t i o n  t o  MSC 
i n  r e a l  t i m e .  

*The v a l u e s  of  RECORD and REALT a r e  mean ing le s s  i n  a 
p h o t o g r a p h i c  a n a l y s i s  and may b e  o m i t t e d  from t h e  data  deck  i n  
a r u n  of  t h a t  t y p e .  
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T h i s  v a r i a b l e  p r o v i d e s  a r e f e r e n c e  
l i n e  on t h e  g r a p h .  When I P L O T = l ,  
on ly  i n d i v i d u a l  and o v e r l a p p i n g  
c o n t a c t s  g r e a t e r  t h a n ,  or e q u a l  t o ,  
t h e  v a l u e  of OVRLAY w i l l  be  p l o t t e d .  

I f  c o n t a c t s  w i t h  MSFN ground s t a t i o n s  a re  t o  be  
p l o t t e d ,  t h e  u s e r  must a l s o  i n c l u d e  for each  s t a t i o n ,  I ,  a data  
c a r d  g i v i n g  t a r g e t  name ( M N A M E ( I , K ) ,  K=1,6 where K a l l o w s  f o r  
1 8  c h a r a c t e r s  i n  t h e  name),  r e c o r d  c a p a b i l i t y  ( M R E C ( 1 ) )  and  
r e a l  t i m e  t r a n s m i s s i o n  c a p a b i l i t y  ( M R T T ( 1 ) ) .  A v a l u e  of 1 for 
M R E C ( 1 )  or f o r  MRTT(1) i n d i c a t e s  a n  e x i s t e n c e  of  t h e  r e s p e c t i v e  
c a p a b i l i t y  a t  t h e  s i t e .  A v a l u e  of  z e r o  i n d i c a t e s  n e i t h e r  a 
r e c o r d i n g  nor a r e a l  t i m e  t r a n s m i s s i o n  c a p a b i l i t y .  

Appendix B shows t h e  fo rma t  o f  a sample data  deck  f o r  
a p h o t o g r a p h i c  r u n .  Appendix C c o n t a i n s  c o r r e s p o n d i n g  informa-  
t i o n  f o r  a communications run .  
TSAP program i s  read from the  t a p e  g e n e r a t e d  by  t h e  BCMASP 
E a r t h - O r b i t  S i m u l a t o r .  

A l l  o t h e r  data r e q u i r e d  by t h e  

I V .  S t r u c t u r e  

An o u t l i n e  o f  t h e  s t r u c t u r e  o f  TSAP i s  shown i n  t h e  
f l o w  diagram o f  F i g u r e  2 .  
t h e  FORTRAN v a r i a b l e s  used  i n  t h e  program. 

Appendix D c o n t a i n s  a d i c t i o n a r y  o f  

TSAP b e g i n s  w i t h  an i n i t i a l i z a t i o n  s e c t i o n  which p r i n t s  
t h e  t ab l e s  of i n p u t  data  and s e t s  up t h e  o r d i n a t e  of t h e  g r a p h .  
A d e t a i l e d  d iagram of t h i s  s e c t i o n  i s  shown i n  F i g u r e  3 .  I n i -  
t i a l l y ,  i n p u t  data from d a t a  c a r d s  and from t h e  data  t a p e  a r e  read.  
If J J = O  ( i . e . ,  if t h e  t o t a l  number o f  c o n t a c t  r e c o r d s  on tape  i s  
unknown t o  t h e  u s e r ) ,  t h e  r e c o r d s  a r e  coun ted ,  t h e  t o t a l  i s  
p r i n t e d ,  and t h e  t a p e  i s  r e p o s i t i o n e d  a t  t h e  f i r s t  c o n t a c t  r e c o r d . *  
If a communications a n a l y s i s  i s  b e i n g  e x e c u t e d ,  t h e  program a l s o  
reads t h e  c a r d s  c o n t a i n i n g  " r e c o r d i n g "  and " r e a l  t i m e  t r a n s -  
m i s s i o n "  f l a g s  f o r  each  t a r g e t  s i t e .  F i n a l l y  a l l  of  t h e  i n p u t  
da ta  i s  p r i n t e d  i n  t a b l e s .  

*The s t a t e m e n t  used b y  TSAP t o  coun t  t h e  t o t a l  number o f  
r e c o r d s  i s  

READ!4,200OYEND=4,ERR=4). 

The END and ERR c o n d i t i o n s  e x i t s ,  a l t h o u g h  o p e r a t i o n a l  unde r  
EXEC 2 ,  have n o t  y e t  been implemented under  EXEC 8 .  The t i m e  
es t imate  f o r  implementa t ion  i s  one t o  s i x  months. T h e r e f o r e ,  
i t  i s  t e m p o r a r i l y  n e c e s s a r y  f o r  t h e  u s e r  t o  i n p u t  t h e  v a l u e  o f  JJ. 
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Before  t h e  graph  i s  c o n s t r u c t e d ,  s u b r o u t i n e  FPMARG" 
i s  c a l l e d .  T h i s  r o u t i n e  i n s u r e s  a connec ted  g r a p h  r a the r  t h a n  
one d i v i d e d  by uppe r  and lower marg ins  on e a c h  page o f  p r i n t o u t .  
Next ,  t h e  s c a l e  u n i t  o f  t h e  o r d i n a t e  i s  i d e n t i f i e d ,  and t h e  
s c a l e  f a c t o r s  a re  p r i n t e d .  The o r d i n a t e  i s  c o n s t r u c t e d  by 
f i l l i n g  e l e m e n t s  1 th rough  1 0 1  o f  a r r a y  L I N E  w i t h  d o t s  and 
p r i n t i n g  t h e  a r r a y  a c r o s s  t h e  page .  

The r e a d i n g  and p l o t t i n g  o f  t h e  t a r g e t  s i t e  c o n t a c t  
i n f o r m a t i o n  i s  execu ted  w i t h i n  a l a r g e  i t e r a t i o n  l o o p  shown i n  
F i g u r e  2 .  F i g u r e  4 c o n t a i n s  a d e t a i l e d  d iagram o f  a smaller 
l o o p  w i t h i n  t h e  o u t s i d e  l a r g e  l o o p  s t r u c t u r e .  The i n i t i a l  
a c t i o n  i n  t h e  o u t s i d e  l o o p  i s  t h e  r e a d i n g  of  a t a r g e t  s i t e  con- 
t a c t  r e c o r d  which c o n t a i n s  t h e  f o l l o w i n g  v m i a b l e s :  

ORBIT The o r b i t  number d u r i n g  which 
c o n t a c t  o c c u r s .  

MTARG The t a r g e t  s i t e  i d e n t i f i c a t i o n  
number. 

ENTER The GET (Ground E lapsed  T i m e )  i n  
seconds a t  which t h e  s i t e  e n t e r s  
t h e  f i e l d  o f  view. 

EXIT  The GET i n  seconds  a t  which  t h e  
s i t e  l e a v e s  t h e  f i e l d  o f  view. 

CONTAC The d u r a t i o n  i n  minu tes  o f  c o n t a c t  
w i t h  t h e  s i t e .  

CURLT The c u r r e n t  l o c a l  t i m e  a t  t h e  s i t e  
a t  t h e  midpoin t  of  c o n t a c t .  

If o n l y  i n d i v i d u a l  and o v e r l a p p i n g  c o n t a c t s  g r e a t e r  t h a n  or e q u a l  
t o  OVRLAY are  b e i n g  p l o t t e d  ( i . e . ,  IPLOT=l], a check i s  made t o  
d e t e r m i n e  if t h e  p r e s e n t  r e c o r d  i s  p a r t  o f  a p r e c e d i n g  se r ies  o f  
o v e r l a p p i n g  c o n t a c t s .  I f  i t  i s  n o t ,  NUMCSC, the v a r i a b l e  which 
i n d i c a t e s  t he  number o f  c o n s e c u t i v e  r e c o r d s  t o  h e  p l o t t e d ,  i s  s e t  
e q u a l  t o  one ,  and the  v a l u e s  of  t h e  v a r i a b l e s  i n  the c o n t a c t  r e c o r d  
are  e n t e r e d  i n t o  temporary  s t o r a g e .  The t o t a l  c o n t i n u o u s  c o n t a c t  
t i m e  ( T O C O N )  i s  s e t  e q u a l  t o  C O N T A C ,  and a n o t h e r  r e c o r d  i s  read. 
T h i s  p r o c e s s  c o n t i n u e s  w i t h  NUMCSC i n c r e a s i n g  b y  one and TOCON 
i n c r e a s i n g  by the  c o n t a c t  t ime w i t h  each  s i t e  minus the o v e r l a p  
t i m e  u n t i l  a c o n t a c t  does  no t  o v e r l a p  w i t h  a p r e v i o u s  one .  A t  
t h i s  poi l i t  a check i s  made t o  d e t e r m i n e  i f  TGCON i s  g r e a t e r  t h a n ,  

"FPMARG was developed  f o r  t h e  EXEC 8 sys tem by 0. R .  Pardo .  
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or e q u a l  t o ,  OVRLAY. If it i s ,  t h e  d a t a  i n  temporary  s t o r a g e  
i s  p l o t t e d  and t h e  temporary  r eg i s t e r s  a re  empt i ed .  I f  i t  i s  
n o t ,  t h e  temporary  s t o r a g e  i s  empt ied  immedia t e ly ,  and t h e  n e x t  
r e c o r d  i s  read. 

The p r o c e d u r e  fo l lowed  when e v e r y  c o n t a c t  i s  graphed  
i s  s imilar  t o  t h a t  d e s c r i b e d  above.  When a r e c o r d  i s  r e a d ,  
NUMCSC i s  se t  e q u a l  t o  one,  t h e  r e c o r d  i s  e n t e r e d  i n t o  temporary 
s t o r a g e ,  and TOCON i s  g i v e n  the v a l u e  o f  CONTAC.  The data  i n  
s t o r a g e  i s  p l o t t e d ,  f o l l o w i n g  which the  temporary  r e g i s t e r s  are 
empt ied  and a n o t h e r  i t e r a t i o n  i s  begun. 

Be fo re  each  c o n t a c t  i s  p l o t t e d ,  a r r a y s  LINE and ISYMB 
are  f i l l e d  w i t h  b l a n k s .  
c o n t a c t  o v e r l a p  and c u r r e n t  l o c a l  t i m e  o f  day a t  t h e  c o n t a c t e d  
s i t e . )  
i s  d i f f e r e n t  f rom t h a t  of t h e  p r e v i o u s  c o n t a c t ,  t h e  number i s  
w r i t t e n  b e s i d e  t h e  g raph .  

(ISYMB c o n t a i n s  t h e  c h a r a c t e r s  i n d i c a t i n g  

A check i s  made on t h e  o r b i t  number o f  t h e  c o n t a c t ;  if i t  

The l e n g t h  of t h e  l i n e  r e p r e s e n t i n g  c o n t a c t  t i m e  w i t h  
2  sit^ is d ~ t e r i ~ i ~ e 6  bj; t h e  eqiiatiori  

NOW = T E M C O N ( N U M ) + ~ O . O  +i.5 

where TEMCON(NUM) i s  t h e  c o n t a c t  t i m e  i n  temporary  s t o r a g e .  
v a r i a b l e  INOW i s  s e t  e q u a l  t o  NOW u n l e s s  NOW exceeds  t h e  r a n g e  
of t h e  o r d i n a t e .  I n  t h e  l a t t e r  c a s e  I N O W  i s  se t  e q u a l  t o  101, 
and a n  "X" i s  p r i n t e d  above the p l o t t e d  l i n e  t o  i n d i c a t e  t h e  
d i s c r e p a n c y .  Array LINE is  f i l l e d  w i t h  d o t s  i n  e l e m e n t s  one 
t h r o u g h  I N O W ,  r r I t r r ~  i n  t h e  p o s i t i o n s  o f  the  r e f e r e n c e  l i n e s ,  
and b l a n k s  i n  t h e  r ema in ing  e l emen t s .  
l a p p i n g  cove rage  and day o r  evening  c o n t a c t ,  a f t e r  which the 
p r o p e r  symbols are p u t  i n t o  a r r a y  ISYMB. 
i n f o r m a t i o n  f o r  t h e  c o n t a c t  i s  g raphed .  
a n a l y s i s ,  t he  r e c o r d i n g  and r e a l  t i m e  t r a n s m i s s i o n  c a p a b i l i t i e s  
are a l s o  p r i n t e d ,  where t h e y  e x i s t . )  
reset  and t h e  p l o t t i n g  p r o c e s s  i s  r e p e a t e d  f o r  each r e c o r d  i n  
t h e  temporary  r e g i s t e r s .  When the  f i n a l  r e c o r d  i n  t he  temporary  
r e g i s t e r s  has been p l o t t e d ,  t h e  t o t a l  c o n t i n u o u s  c o n t a c t  t i m e  
i s  p r i n t e d  if I P L O T = l .  Otherwise, the program p r o c e e d s  imme- 
d i a t e l y  t o  t he  n e x t  s t e p s  o f  emptying t h e  temporary  r e g i s t e r s  
and t h e n  r e t u r n i n g  t o  read a n o t h e r  r e c o r d .  
drawn a f t e r  the f i n a l  r e c o r d  on the t a p e  has been p l o t t e d .  

V. F u t u r e  E x t e n s i o n s  

The 

A check i s  made f o r  over -  

F i n a l l y ,  a l l  o f  the 
( I n  a communications 

Comparison v a r i a b l e s  a re  

The o r d i n a t e  i s  re- 

With minor m o d i f i c a t i o n s  t o  TSAP, a d d i t i o n a l  i n f o r m a t i o n  
may be  r e a d i l y  compiled from data a v a i l a b l e  i n  t h e  program, e . g . ,  
t o t a l  number o f  c o n t a c t s  w i t h  e a c h  ta rge t  s i t e  and t o t a l  number 
of c o n t a c t s  p e r  o r b i t .  

1025-DPN-dcj 

At tachments  

&u 
D .  P .  Nash 



Site 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13  
1 4  

APPENDIX A 

OUTPUT TABLES 

Table 1: Names and Locations of Target Sites 

Site 

HAW-HAWAII 
GDS-GOLDSTONE 
GYM-MEXICO 
TEX-TEXAS 
MIL-MERRIT ISLAND 
GBM-GRAND BAHAMAS 
BDA-BERMUDA 
ANG-ANTIGUA 
CYI-CANARY 
ACN-ASCENSION 
MAD-MADRID 
CRO-CARN. AUS 
GWM-GUAM 
HSK-CAN. AUS 

Latitude 
(degrees) 

35.152 
27 .791  
27.492 
28.187 
26 .496  
32 .176  
16.910 
27.577 
-7 897 
40 .260  

-24.753 
13 .214  

21 .983  

-35.402 

Longitude 
(degrees) 

-159.677 
-116.833 
-110.716 

-97 367 
-80.697 
-78 .150  
-64.650 
-61.735 
-15.600 
-14.316 

-4.167 
113 .716  
1 4 4 . 7 3 3  
148 .967  

Table 2: Graph Nomenclature 

* INDICATES OVERLAPPING CONTACT WITH ADJACENT 
STATIONS 

D CONTACT ESTABLISHED BETWEEN 6 AM - 6 PM LOCAL 
TIME 

E CONTACT ESTABLISHED BETWEEN 6 PM - MIDNIGHT 
LOCAL TIME 

RTT REAL TIME TV TRANSMISSION 

REC TV RECORD CAPABILITY 
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APPENDIX B 

SAMPLE DATA DECK FOR A PHOTOGRAPHIC ANALYSIS RUN 

1. C o n d i t i o n s  f o r  t h e  r u n  

A .  P l o t  e v e r y  c o n t a c t .  

B.  L e t  t h e  nominal t i m e  f o r  pho tograph ic  cove rage  o f  a s i t e  
e q u a l  1 . 5  m i n u t e s .  

C .  Assume t h e  number of  c o n t a c t  r e c o r d s  on t a p e  unknown. 

2 .  Data Deck (Punch of da ta  should  b e g i n  i n  Column 2 )  

$INPUT 
IPCOM=2, 
IPLOT=O, 
JJ=O, 
OVRLAY=1.5 ,  
$END 
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APPENDIX C 

SAMPLE DATA DECK FOR COMMUNICATIONS ANALYSIS RUN 

1. Conditions for the run 

A. Plot only individual and overlapping contacts greater 
than, or equal to, OVRLAY. 

B. Assume the total number of contact records equals 500. 

C. Minimum acceptable contact duration for recording TM 
(RECORD) equals 2 minutes. 

D. Minimum acceptable time for real time TV transmission 
to MSC (REALT) equals 5 minutes. 

E. Let OVRLAY equal REALT. 

2 .  Data Deck (Punch of data should begin in designated columns) 

(Column 2 )  

$INPUT 
IPCOM=l, 
IPLOT=l, 
J J = 5 0 0 ,  
RECORD=2.0, 
REALT=5.0, 
OVRLAY=5.0, 
$END 

(Column 1) 

HAW-HAWAI I 
GDS-GOLDSTONE 
GYM-MEXICO 

(Column 21) 

1 
1 
1 

(Column 24) 

1 
1 
1 

CRO-CARN. AUS 1 1 
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APPENDIX D 

D I C T I O N A R Y  OF TSAP FORTRAN VARIABLES 

Variable  U n i t s  D e s c r i p t i o n  

ALTO 

A L T l  

APOALT 

CIRHRS 

C O N T A C  

C URL'I' 

DOKHRS 

ENTER 

EXIT 

EXLAST 

G I N C L  

IBLANK 

I D A Y  

I D O T  

ILEVL 

I N O W  

I P C O M  

nm 

nm 

nm 

h r s  

s e c  

s ec  

h r s  

s e c  

s e c  

s e c  

deg  

days 

G e o c e n t r i c  p e r i g e e  a l t i t u d e .  

F i n a l  a l t i t u d e  o f  o r b i t  t r a n s f e r .  

G e o c e n t r i c  apogee a l t i t u d e .  

Number of  e l a p s e d  h o u r s  i n t o  MDAYS a t  t i m e  o f  
o r b i t  c i r c u l a r i z a t i o n .  

D u r a t i o n  o f  c o n t a c t  between s p a c e c r a f t  and a 
t a r g e t  d u r i n g  one pass. 

C u r r e n t  i o c a i  time a t  t a rge t  a t  i i i idpoint sf 
s p a c e c r a f t  c o n t a c t  

Number of e l a p s e d  h o u r s  i n t o  LDAYS a t  t i m e  o f  
dock ing .  

GET a t  i n s t a n t  of a c q u i r i n g  c o n t a c t .  

GET a t  i n s t a n t  of l o s i n g  c o n t a c t .  

E x i t  t ime  of p r e v i o u s  c o n t a c t .  

O r b i t a l  i n c l i n a t i o n .  

Symbol used f o r  p l o t t i n g .  

Day of  launch  of  f i r s t  v e h i c l e .  

Symbol used  for p l o t t i n g .  

Symbol used  f o r  p l o t t i n g .  

Variable  which i n d i c a t e s  c o n t a c t  t i m e  on t h e  g r a p h .  
I N O W  i s  set  t o  1 0 1  i f  c o n t a c t  t i m e  exceeds  o r d i -  
n a t e  r a n g e .  

F l a g  which i n d i c a t e s  whether  pho tograph ic  a n a l y s i s  
( I P C O M = O )  o r  communications a n a l y s i s  ( I P C O M = l )  i s  
b e i n g  p l o t t e d .  
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Appendix D (Con t inued)  - 2 -  

V a r  i a b  1 e U n i t s  D e s c r i p t i o n  

IPLOT 

ISCALE(I) 

I S I G N L  

ISTAR 

ISYMB( I )  

I Y E A R  

KUMTAC 

LAST 

L D A Y S  

L I N E (  I )  

LSTORB 

LSTREC 

LSTRTT 

LTDOCK 

M C I R C  

MDAYS 

nr.7 " ""7- 
1"IIY li1"lL 

MREC ( I )  

F lag  which i n d i c a t e s  whether e v e r y  c o n t a c t  (IPLOT=O) 
or o n l y  i n d i v i d u a l  and o v e r l a p p i n g  c o n t a c t s  g r e a t e r  
t h a n  OVRLAY ( I P L O T = l )  a re  t o  be  p l o t t e d .  

Array c o n t a i n i n g  o r d i n a t e  s c a l e  i d e n t i f i c a t i o n .  

L o c a t i o n  o f  marker t o  i n d i c a t e  c o n t a c t  i n  e x c e s s  
of  o r d i n a t e  r a n g e .  

Symbol used  f o r  p l o t t i n g .  

Array c o n t a i n i n g  symbols used  t o  i d e n t i f y  c u r r e n t  
l o c a l  t i m e  o f  c o n t a c t  and c o n t a c t  o v e r l a p .  

Year of  l aunch .  

P l o t t i n g  p o s i t i o n  of r e f e r e n c e  l i n e  i n d i c a t e d  
by u s e r .  

L o c a t i o n  of  t h e  l a s t  c o n t a c t  t i m e  p l o t t e d .  

d a y s  I n t e g r a l  number of  elapsed d a y s  from l i f t - o f f  t o  
d o c k i n g .  

The a r ray  c o n t a i n i n g  t h e  c h a r a c t e r s  u sed  f o r  
p l o t t i n g  . 
O r b i t  o f  immediately p r e c e d i n g  c o n t a c t  p l o t t e d .  

Record ing  c a p a b i l i t y  of  p r e v i o u s  c o n t a c t .  

Real t i m e  t r a n s m i s s i o n  c a p a b i l i t y  o f  p r e v i o u s  
c o n t a c t .  

s e c  I n t e g r a l  GET a t  dock ing .  

s e c  I n t e g r a l  GET a t  c i r c u l a r i z a t i o n .  

d a y s  I n t e g r a l  days from l i f t - o f f  t o  c i r c u l a r i z a t i o n .  

:Jane o f  target site. FC)?.?IAT 6A3. The first 4 
c h a r a c t e r s  must c o n s i s t  of a 3 - l e t t e r  acronym 
fo l lowed  b y  a dash.  

Flag i n d i c a t i n g  r e c o r d  c a p a b i l i t y  of  t a r g e t  s i t e  I .  
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Variable  U n i t s  D e s c r i p t i o n  

MRTT ( I )  

MTARG 

MTEMOR 

MTEMTG 

NAME 

NOW 

NUMCSC 

ORBIT 

OVRLAY 

PREX 

QANGLE 

QMONTH 

REALT 

RECORD 

T C I R C  

TDOCK 

TEMCLT 

TEMCON 

TEMENT 

TEMEXT 

min 

s e e  

deg  

mth 

min 

min 

s e c  

s e e  

h r s  

min 

s e e  

s e e  

F l a g  i n d i c a t i n g  r e a l  t i m e  t r a n s m i s s i o n  c a p a b i l i t y  
of  t a r g e t  s i t e  I .  

Refe rence  number d e s i g n a t i n g  a t a r g e t  s i t e .  

Temporary r e g i s t e r  f o r  s t o r a g e  o f  o r b i t  number. 

Temporary r e g i s t e r  f o r  s t o r a g e  of t a r g e t  number. 

T a r g e t  name read from d a t a  t a p e .  

Variable  which i n d i c a t e s  l e n g t h  of c o n t a c t  l i n e  
on g r a p h .  

Number of r e c o r d s  i n  temporary  s t o r a g e .  

O r b i t  number. 

O r d i n a t e  o f  r e f e r e n c e  l i n e  l o c a t e d  by u s e r .  

E x i t  t ime  o f  p r e c e d i n g  c o n t a c t  from f i e l d  of  v iew.  

Maximum viewing a n g l e .  

Month of  l aunch .  

Threshold  t ime f o r  r e c o r d i n g  of  t e l e m e t e r e d  data  
a t  a n  MSFN ground s t a t i o n .  

Threshold  time for b o t h  r e c o r d i n g  and r ea l  t i m e  
t r a n s m i s s i o n  of  te lemetered data  t o  MSC. 

GET a t  c i r c u l a r i z a t i o n  of o r b i t .  

GET a t  docking .  

Temporary r e g i s t e r  f o r  s t o r a g e  of  c u r r e n t  l o c a l  
t ime.  

Temporary r e g i s t e r  for s t o r a g e  o f  t o t a l  c o n t a c t  
t i m e  w i t h  site. 

Temporary r e g i s t e r  f o r  s t o r a g e  o f  t i m e  o f  t a r g e t  
s i t e  e n t r y  i n t o  v iewing  c i r c l e .  

Temporary r e g i s t e r  f o r  s t o r a g e  of  t i m e  o f  t a r g e t  
s i t e  e x i t  from viewing  c i r c l e .  
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- 

Variable Units 
~ ~~ ~ 

De script ion 

TIMELO 

TOCON 

TPLAT( I) 

TPLON( I) 

Time of launch. 

Total time of continuous contact. 

Latitude of target site I. 

Longitude of target site I. 
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FIGURE 2 .  FLOW DIAGRAM OF TSAP 

TSAP ROUTINE 

FIGURE 

00 800 I - 1 4  
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GOT0800 GOT0800 
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1: EXLAST < ENTER 
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800 CONTINUE 1 
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END 



FIGURE 3 - TSAP INITIALIZATION SECTION 

I I READ INPUT DATA IN NAMELIST - READ FROM TAPE 
0 TOTAL NUMBER OF TARGET SITES 
0 NAME AND LOCATION OF EACH SITE 
0 LAUNCH DATE AND TIME 

ORBIT DEFINITION 
CONTACT CRITERI# 

NO 

c 

COUNT NUMBER OF CONTACT 
RECORDS ON TAPE, PRINT TQTAL, 
REWIND TAPE AND POSITION 
IT AT FIRST CONTACT RECORD 

I YES 

READ NAME OF EACH 
SITE AND FLAGS 
INDICATEING STATUS OF 
RECORDING AND REAL- 
TIME TRANSMISSlDN 
CAPABILITIES OF SITE 

YES * 
I 

INFORMATION, GRAPH NOMENCLATURE, AND 
INPUT DATA. 

CALL FPMARG 

t 
[ ~ ~ TITLE AND CONSTRUCT ORDINATE I 

FIGURE 0 



A 

FIGURE 4 - ITERATION LOOP FOR PLOTTING DATA 

I SET ALL CHARACTERS IN ARRAYS 
LINE AND ISYMB EQUAL TO BLANKS I 

1 

I IF ORBIT HAS CHANGED FROM THAT OF 
PREVIOUS CONTACT, WRITE ORBIT NUNBER I 

I 
DETERMINE VALUE OF VARIABLE WHICH 
INDICATES LOCATION OF CONTACT TIME 
ON GRAPH TO NEAREST 1/10 th OF 
MINUTE : I NOW = (TEMCON(NUM) +10.0)+1.5 

I 
I 

I 
t 

LINE(I) = I DOT, I =1, I NOW 1 

CHECK FOR OVERLAPS AND DAY AND 
EVENING CONTACTS, AND FILL ELEMENTS 
IN ARRAY ISYMB WITH APPROPRIATE 
SYMBOLS 

1 

TIME TRANSMISSION CAPABILITIES 

1 
I GRAPH DATA I 

700 I RESET COMPARISON VARIABLES I 
1 

FIGURE 0 
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